Recent advances in composite manufacturing technology allow the fabrication of laminates in a completely automated fashion. This technology, kwon as tow-placement, revolutionises the traditional way to build composite structures by manual labour. It leads to improved quality, reduced production time and, overall, product costs. Tow-placement machines also allow fabrication of laminates with fibres that follow curvilinear paths, which are termed variable-stiffness laminates, as opposed to traditional straight-fibre laminates.
One of the primary advantages of using fibre-reinforced laminated composites in structural design is the ability to change the stiffness and strength properties of the laminate by designing the laminate stacking sequence in order to improve its performance. This procedure is typically referred to as laminate tailoring. Traditionally, tailoring is done by keeping the fibre orientation angle within each layer constant throughout a structural component. The added flexibility given by the possibility of spatially changing the fibre angles allows for designs with improved stiffness and buckling properties in comparison with straight-fibre laminate designs. In an effort to integrate realistic fabrication techniques into the design of laminates with curvilinear fibre layers, research carried out by Gürdal et al. [1] introduced a fibre path definition and formulated closed-form and numerical solutions for simple rectangular plates. Promising results generated by analytical and numerical research were validated by experiments [2] .
Little is known about the strength characteristics of variable stiffness composites. The present work is the first step in the effort to fully characterise these structures in terms of strength, especially the ones that have regions where tows are dropped or overlap other tows. Such locations may be spots of premature damage initiation, which may lead to failure of these structures at lower load levels than expected from idealised designs. Based on numerical simulations, the present work demonstrates the advantages, of variable-stiffness over straight-fibre laminates in terms of strength. A physically-based set of failure criteria (LaRC) [3] , able to predict the various mechanisms of failure of composite laminated structures, is implemented in finite element models of straight and variable-stiffness panels under compression. Nonlinear analyses are carried in the post-buckling phase since first-ply failure is expected at loads higher than buckling load.
